
 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY)
2006 

2. REPORT TYPE
 Postprint 

3. DATES COVERED (From - To)
2001 - 2006 

4. TITLE AND SUBTITLE 
On the Importance of Atomic Packing in Determining Dielectric 

5a. CONTRACT NUMBER 
F29601-01-C-0241 

Permittivities 5b. GRANT NUMBER 
 

 5c. PROGRAM ELEMENT NUMBER 
62601F 

6. AUTHOR(S) 
A.H. Edwards, T. Busani, R.A.B. Devine, A. Pineda 

5d. PROJECT NUMBER 
4846 

 5e. TASK NUMBER 
RP 

 5f. WORK UNIT NUMBER
A1 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
 

8. PERFORMING ORGANIZATION REPORT   
    NUMBER

Air Force Research Laboratory 
Space Vehicles Directorate 
3550 Aberdeen Ave SE 
Kirtland AFB, NM 87117-5776

  
AFRL-VS-PS-TN-2007-1001 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
  AFRL/VSSE 
   
  11. SPONSOR/MONITOR’S REPORT 
        NUMBER(S)
   
12. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for public release; distribution is unlimited. (Clearance #VS05-0381) 
 
 
 

13. SUPPLEMENTARY NOTES
Published in the NATO science series. Series II Mathematics, Physics, and Chemistry 
(Springer, Berlin 2006), v. 220 
 

14. ABSTRACT
The role of the network structure in determining the dielectric constant of binary and 
ternary oxide insulators is outlined. Seemingly anomalous behavior observed in rare-earth 
sesquioxides, Ta2O5-Ti2 mixed oxides, lanthanum aluminate and dilute ZrxSiyO2 is discussed in 
terms of the atomic structure. Physical examination of the relevant properties of these 
materials should lead to an understanding of how to engineer the dielectric constant. 

15. SUBJECT TERMS
High-k, Network Structure, Crystalline Structure, Dielectric Constant, Polarizability, 
Molecular Volume 

16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT

18. NUMBER 
OF PAGES

19a. NAME OF RESPONSIBLE PERSON
Capt John Boyd 

a. REPORT 
Unclassified 

b. ABSTRACT
Unclassified 

c. THIS PAGE
Unclassified 

Unlimited  
15

19b. TELEPHONE NUMBER (include area 
code)

505-853-3157 

 Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18

 
































